Beta-cell proliferation and apoptosis in the developing normal human pancreas and in hyperinsulinism of infancy.
Hyperinsulinism of infancy (HI), also known as persistent hyperinsulinemic hypoglycemia of infancy, is a rare genetic disorder that occurs in approximately 1 of 50,000 live births. Histologically, pancreases from HI patients can be divided into 2 major groups. In the first, diffuse HI, beta-cell distribution is similar to that seen in normal neonatal pancreas, whereas in the second, focal HI, there is a discrete region of beta-cell adenomatous hyperplasia. In most patients, the clinical course of the disease suggests a slow progressive loss of beta-cell function. Using double immunostaining, we examined the proportion of beta-cells undergoing proliferation and apoptosis during the development of the normal human pancreas and in pancreases from diffuse and focal HI patients. In the control samples, our findings show a progressive decrease in beta-cell proliferation from 3.2 +/- 0.5% between 17 and 32 weeks of gestation to 0.13 +/- 0.08% after 6 months of age. In contrast, frequency of apoptosis is low (0.6 +/- 0.2%) in weeks 17-32 of gestation, elevated (1.3 +/- 0.3% ) during the perinatal period, and again low (0.08 +/- 0.3%) after 6 months of age. HI beta-cells showed an increased frequency of proliferation, with focal lesions showing particularly high levels. Similarly, the proportion of apoptotic cells was increased in HI, although this reached statistical significance only after 3 months of age. In conclusion, we demonstrated that islet remodeling normally seen in the neonatal period may be primarily due to a wave of beta-cell apoptosis that occurs at that time. In HI, our findings of persistently increased beta-cell proliferation and apoptosis provide a possible mechanism to explain the histologic picture seen in diffuse disease. The slow progressive decrease in insulin secretion seen clinically in these patients suggests that the net effect of these phenomena may be loss of beta-cell mass.